Reactive oxygen species facilitate the insulin-dependent inhibition of glucagon-induced glucose production in the isolated perfused rat liver.
Recent studies indicate that intracellular insulin signalling involves the formation of reactive oxygen species (ROS) by NADPH oxidases (NOX). ROS inhibit intracellular protein tyrosin phosphatases whereby phosphoprotein signalling is enhanced and prolonged. We used the isolated perfused rat liver and detected ROS formation by measuring the surface fluorescence at wavelengths specific for the intracellular ROS sensor carboxydihydrodichlorofluorescein. Insulin (2, 5, 20 nM) induced low level ROS formation that was abolished by the NOX inhibitor diphenyleneiodonium chloride (4 microM). Studying insulin-dependent inhibition of glucagon-activated glucose production showed that melatonin (50 microM), used as ROS scavenger, inhibited ROS formation and blunted the effect of insulin on glucose production. The data support the general notion that hormone-dependent ROS formation modifies intracellular signal transduction.